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The FI Term

However, FI terms have some unusual properties:

Total derivativeFI parameter



  

A Tortu(r)ous History



  

A Tortu(r)ous History

Clearly, this 30-year saga indicates that the issues 
involved in coupling theories with FI terms to 
supergravity are numerous and quite subtle.



  

Outline of the Talk



  

The Supercurrent Supermultiplet

The supercurrent supermultiplet in component form:

The supercurrent 
supermultiplet



  



  

Possible Superconformal Anomalies:

Anomalies and Conservation Laws



  

Chiral multiplet:

Field-strength multiplet:

Superconformal 
and Linear cases:

Chiral case:



  

Example: U(1) Gauge Theory Without an FI Term 



  

The Effect of Adding an FI Term



  



  

Compensator Formalisms: Recipes for Supergravity 

1 globally supersymmetric theory

           Step 1: Promote the globally-supersymmetric 
theory to a superconformal one by stirring in an 
appropriate set of compensator fields, modifying the action 
as required.  Let stand 10 min, covered.

Step 2: Make the compensated, globally superconformal theory 
local by covariantizing derivatives and replacing flat 
superspace integration measures with curved ones. 

Step 3: “Freeze” the compensators to 
constant values in order to break the 
Extraneous symmetries of the superconformal 
Group.  Serve chilled.

2 tsp. conformal compensators

1½ cup covariant derivatives

Stelle, West, Ferrara, van Nieuwenhuizen

Supergravity coupled to matter



  

Chiral Formalism

Compensators



  



  

After freezing...



  

Currents in the Chiral Formalism



  

Result in chiral 
formalism

Result in uncompensated theory

From before...

Typically Cancels



  

FI Terms and Symmetries in the Chiral Formalism



  

Must cancel!

F-term Actions and Global R-Invariance 



  

However...



  

This way of dealing with FI terms is 
problematic for many reasons:



  

An Explicit Example

Comments: The most general 
renormalizable superpotential 
consistent with the symmetries

of the theory



  

Matter fields 
rescaled

Global Local (Gauged)



  

This runs contrary to the folk theorem (proven in string theory!) that 
there are no continuous global symmetries in supergravity. 

Thus we conclude that FI terms cannot be coupled to supergravity 
in the chiral formalism 

Frozen Theory:



  

Ways out?

Mass Term



  

We now turn to explore this formalism in detail...



  

Linear Formalism

Compensators

Total 
Derivative



  

?



  

After freezing...



  

Supercurrents in the Linear Formalism



  

However, we can go even further:

with



  

Undetermined 
(complex) coefficients

Must vanish!



  Must Vanish!



  

Clearly not 
equal!



  

Our Toy Theory Reexamined:

Original 
Fields

Rescaled 
Fields

Compensated Theory:

Original Theory:



  

Frozen Theory:

After Freezing

The symmetries that remain intact are local.



  

Dualities between Formalisms 

Chirally-
compensated 

theory

Linearly-
compensated 

theory

Original
 theory

Frozen (chiral) 
theory

Frozen (linear) 
theory

Super-LegendreChirally-
compensated 

theory

Linearly-
compensated 

theoryTransformation



  

Summary



  

Summary (continued)



  

Therefore

Thus the status of FI terms, which 
has had a tortu(r)ous history 

indeed, may look forward to a 
tortu(r)ous future as well. 
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